Introduction: Preservation of the enamel surface during the removal of orthodontic appliance is an essential aspect for clinicians. However, various therapeutic measures can affect the enamel surface. The objective of the research is to evaluate the roughness of enamel surface after the removal of adhesive resin.
INTRODUCTION
Orthodontic treatment plays a vital role in enhancing esthetics, functions and self-esteem in a patient. The bonding of brackets to tooth surface is temporary as the brackets and adhesive need to be removed after the completion of active orthodontic treatment. 1 Debonding aims to remove the orthodontic attachments and the remaining adhesive from the tooth surface and to restore the surface to its pretreatment state. 2 Residual adhesive resin on the tooth surface after debonding results enamel roughness that cause discoloration of tooth, plaque accumulation and enamel decalcification. 3 If there is loss of enamel structure during debonding and cleaning it will develop tooth sensitivity. The amount of enamel loss during bonding and debonding is 5-150 micro meters. 4 One of the goals of an Orthodontist is to restore the enamel surface as closely as possible to its pretreatment condition without inducing iatrogenic damage at the termination of fixed orthodontic treatment.
5 Different methods used in the previous studies for the removal of adhesive resin from the enamel surface after bracket debonding are: tungsten carbide bur at high speed followed by polishing with pumice, enhance rubber points and finally with brown and green cups. 6 Other methods of removing adhesive resin are: fiber reinforced composite bur, 7 scaler, 8 intra-oral sandblasting 9 and low level carbondioxide laser. 10 The enamel surface must be smoothened and polished to prevent the plaque accumulation. 11, 12 The research for the best technique that would leave smooth and ideal finish for the tooth surface without loss of tooth structures is still ongoing. So, this study was conducted to evaluate the roughness of enamel surface after bracket debonding and adhesive resin removed by stainless steel and tungsten carbide bur.
MATERIALS AND METHOD
In vitro experimental study was performed on 40 extracted human premolar teeth in Department of Orthodontics, BSMMU, Dhaka and Institute of Fuel Research and Development, BCSIR, Dhaka. The collected teeth were extracted for the orthodontic purpose. The study was conducted after receiving ethical approval from Institutional Review Board of Bangabandhu Sheikh Mujib Medical University. Simple random sampling method was used and the sample size was calculated by using the following formula:
Extracted both maxillary and mandibular premolars with intact buccal surface were included in the study where as teeth with caries or restorations, visible cracks and enamel defects like hypocalcifications or fluorosis were excluded. 40 human premolar teeth were collected from the stored vessel in the normal saline and were divided into two groups; (Group A and Group B) 20 in each group.
The roots of all the teeth were cut off approximately 2mm below the cemento-enamel junction. The crown was individually embedded horizontally in autopolymerizing acrylic resin block with at least 2mm of buccal enamel exposure. Each block was of same size (25×25×20) mm 3 . The blocks were kept in distilled water at room temperature during the time of experiment. Before bonding, the surface profile of each tooth was measured using profilometer (figure 1) with a stylus tip oriented perpendicular to the enamel surface during scanning. The measurements were recorded in micrometer using computer. The measurement parameters were as follows:
1. Ra (Arithmetic mean value of surface roughness):
Ra indicates average roughness. 2. Rq (Root mean square roughness): Indicates root mean square deviation. 3. Rt (Maximum roughness height): Indicates maximum peak-to valley height over the sampling length. 4. Rz (Mean roughness depth): Indicates mean vertical distance between the highest peak and the deepest valley.
After the measurement of first surface roughness, buccal surfaces of all sample teeth were cleansed with fluoride free pumice (Prolax, India) and water. Each tooth was etched with 37% phosphoric acid semi gel (Meta biomed co.ltd.) for 15 seconds, rinsed thoroughly with water/air spray combination for 10 seconds and dried with oil-free compressed air until a frosty white etched area was observed. Ortho solo primer (Ormco Corp.) was applied to the etched surface of enamel and Archist R 0.018 slot Roth, premolar metal bracket was bonded with Enlight (Ormco Corp.) to the prepared crown. Pressure was applied and excess material around the bracket base was removed with the tip of an explorer and cured with a LED light curing unit (D-Lux, DiaDent, Korea) for 10 seconds per tooth according to manufacturer's instructions. The specimens were stored in distilled water at room temperature for 24 hours and debonded with a straight bracket debonding plier (Ormco, Corp.) holding against the wings of the bracket and squeezed. This method has been described as the safest way to remove the metal brackets. 13, 14 Both the bonding and debonding protocol were same for all 40 teeth.
Then, the remaining adhesive resin on the enamel surface was removed with stainless steel (SS) (Alston, England) bur at low speed hand-piece in Group A and tungsten carbide (TC) bur (30 fluted, Germany) at low speed hand-piece in Group B. Great care was taken not to damage the enamel. All the bonding, debonding and adhesive removal procedures were performed by the same operator. A new bur was used for each tooth. Complete removal of adhesive remnants were ensured clinically by visual inspection under a dental operating light. After the removal of adhesive resin, specimens were subjected to profilometer for the second time and the roughness values were recorded.
RESULT
The surface roughness of enamel was measured by profilometer in μm for 20 samples in each experimental group. The results of surface roughness for both SS and TC groups, before and after the treatment were summarized in (Table 1) . Mean and standard deviation for all the roughness parameters (Ra, Rq, Rt, Rz) were calculated two times, before treatment and after resin removed with SS and TC bur following .777 ± 1.6380) μm respectively, after resin removal. Paired t-test showed a statistically significant difference in surface roughness within the groups for both SS and TC bur, (p<0.05). Mean roughness values were increased after the resin removed from the teeth in both methods when compared with the roughness values of intact tooth. Independent t-test indicated a statistically significant difference between two groups for all the roughness parameters after the removal of adhesive resin (p<0.05).
DISCUSSION
The main concern of an orthodontist after debonding is to re-establish the original smoothness of enamel surface. Debonding procedure and removal of adhesive resin from the tooth surface may damage the external layer of the enamel which presents higher mineral and fluoride content than do the deeper layers. 7, 15 The loss of surface enamel makes it prone to decalcification. 16 In this in vitro study, the mean values for all the roughness parameters were increased after the removal of resin in both the methods. Paired T-test showed that there was a statistically significant difference within the groups before and after the removal of resin. This finding is in agreement with previous studies. 6, 7, 11, 12 Independent t-test showed a statistically significant difference between two groups after the removal of resin. Mean roughness values after the removal of resin were greater in TC group than SS group (Graph 1). This finding was different to previous research. 5, 17 The difference in effect of SS and TC bur between these studies and current study may be due to several variables like adhesive resin and bonding used, debonding technique, speed of rotatory instrument and methods used in assessment of surface roughness. 12 Previous studies have used scanning electron microscope (SEM) for the assessment of enamel surface roughness. In SEM, surface roughness of specimens cannot be quantitatively evaluated and the obtained results are completely subjective. 18 In the current study, profilometer was used for quantitative assessment of enamel surface. This method has been used in recent studies. 9, 12, 19 we focused on standardizing and controlling all variables and only investigated two types of burs which were used under the same conditions. In order to maximize accuracy, a new bur was used for each tooth. The data of this study showed the mean of average surface roughness after resin removal with SS group was 27.009 μm which was less than TC group. Although the resin removal procedures caused deterioration of the enamel surface, no clinical problem was observed because the thickness of normal enamel is from 1000-2000 μm which contained a fluoride-rich layer of 50 μm depth. 20 So SS bur can be used in clinical practice for the removal of adhesive resin after orthodontic debonding. This study was an in vitro study so there was potential limitation of studying an in vivo phenomenon out of its natural setting. The completion of the cleaning stage was only determined with visual examination of the enamel surface. Different clinicians can have different finishing goals for this stage.
CONCLUSION
Both the burs used in the current study for the removal of adhesive resin from the enamel surface of teeth during debonding caused some damage to the enamel surface. The roughness values were found to be significantly decreased with the use of stainless steel bur than tungsten carbide bur. Stainless steel bur at low speed produced a smooth enamel surface and was able to preserve the tooth surface closer to its original state.
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